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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE- 2 o & CHESTNUT STREETSWPHILADELPHIA. PENNSYLVANIA 19106

IN ,tPLY 1PrER TO

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621--8

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Upper Aetna Lake Dam in
Burlington County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Upper Aetna Lake Dam, initially listed as a high

hazard potential siructure, but reduced to a significant hazard potential

structure as a result of this inspection, is judged to be in fair overall
condition. The dam's spillway is considered inadequate because a flow

equivalent to six percent of the Spillway Design Flood - SDF - would cause
the dam to be overtopped. (The SDF, in this instance, is the One Hundred

Year Flood.) To ensure adequacy of the structure, the following actions, as

a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of approval
of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report, the

following remedial actions should be initiated:

(1) Embankment areas in back of the wingwalls should be regraded

and covered with slope protection, and other minor erosion of slopes
regraded and seeded or sodded as necessary.

(2) Conduct an examination of the ovcrall spillway structure with a
view to planning the ropair or replacement of selected timbers before their
condition becomes critical.

c. Within ono y,,ar from tile t ato ) approvaI of this report, the owners
should develop wiitt.n procedure. andl a priohlic maaiit enance plan to ensure
thE saf,!ty of th" dam.



NAP9N-N
Honorable Brendan T. Byrne

d. The owner should develop an emergency action plan together with an

effective warning system outlining actions to be taken by the operator to

minimize downstream effects of an emergency at the dam.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey

Department of Environmental Protection, the designated State Office contact

for this program. Within five days of the date of this letter, a copy will

also be sent to Congressman Forsythe of the Sixth District. Under the

provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of

this letter.

Additional copies of this report may be obtained from the National Technical

Information Services (NTIS), Springfield, Virginia 22161 at a reasonable

cost. Please allow four to six weeks from the date of this letter for NTIS

to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation

of the recommendations made as a result of the inspection. We accordingly

request that we be advised of proposed actions taken by the State to

implement our recommendations.

Sincerely,

I Incl JAMES G. TON

As stated Colonel, Corps of Engineers
District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director

Division of Water Resources

N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08625 CC... ...

Mr. John O'Dowd, Acting Chief / "  :J-
Bureau of Flood Plain Regulation .'" 3

Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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UPPER AETNA LAKE DAM (NJO0420)

*CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 12 November 1979 by Louis Berger and Associates,

Inc. under contract to the State of New Jersey. The State, under agreement

with the U.S. Army Engineer District, Philadelphia, had this inspection

performed in accordance with the National Dam Inspection Act, Public Law

92-367.

Upper Aetna Lake Dam, initially listed as a high hazard potential structure,

but reduced to a significant hazard potential structure as a result of this

inspection, is judged to be in fair overall condition. The dam's spillway

is considered inadequate because a flow equivalent to six percent of the

Spillway Design Flood - SDF - would cause the dam to be overtopped. (The

SDF, in this instance, is the One Hundred Year Flood.) To ensure adequacy

of the structure, the following actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified

professional consultant engaged by the owner using more sophisticated

methods, procedures, and studies within six months from the date of approval

of this report. Within three months of the consultant's findings, remedial

measures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report, the

following remedial actions should be initiated:

(I) Embankment areas in back of the wingwalls should be regraded

and covered with slope protection, and other minor erosion of slopes

regraded and seeded or sodded as necessary.

(2) Conduct an examination of the overall spillway structure with a

view to planning the repair or replacement of selected timbers before their

condition becomes critical.

c. Within one year from the date of approval of this report, the owners

should develop written operating procedures and a periodic maintenance plan

to ensure the safety of the dam.

d. The owner should develop an emergency action plan together with an

effective warning system outlining actions to be taken by the operator to

minimize downstream effects of an emergency at the dam.

APPROVED:- *"-
'TAMES G.--ON

Colonel, Corps of Engineers

District Engineer

DATE: Z JC:)



PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Upper Aetna Lake Dam Fed ID# NJ00420,
NJ ID# 413 (31-55)

State Located New Jersey
County Located Burlington
Coordinates Lat. 3951.4 - Long. 7448.9
Date of Inspection 12 November 1979

ASSESSMENT OF
GENERAL CONDITIONS

Upper Aetna Lake Dam is assessed to be in a fair overall
condition and is recommended to be downgraded to a
significant hazard category. Overtopping would not
exacerbate the danger to downstream property or human life
and no detrimental findings were uncovered to question the
structural stability. Remedial actions to be undertaken in
the future consist only of regrading and seeding the minor
erosion on the embankment sideslopes.

The dam has an inadequate spillway capacity, being able to
accommodate only 5% of the 100 year design flood. Further
hydraulic studies are recommended.

Rudolph Wfubel
Vice President
Louis Berger & Associates, Inc.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these auidelines may be
obtained from the Office of Chief of Engineers, Washinqton,
D.C. 20314. The purpose of Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the reaion

(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the

need for more detailed hydrologic and hydraulic studies,
considerinq the size of the dam, its general condition and
the downstream damaqe potential.

I



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: UPPER AETNA LAKE DAM FED #NJ00413

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared in
accordance with Contract FPM-36 between Louis
Berger & Associates, Inc. and the State of New
Jersey and its Department of Environmental
Protection, Division of Water Resources. The
State, in turn, is under agreement with the U.S.
Army Engineer District, Philadelphia to have this
inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the
structural and hydraulic condition of the Upper
Aetna Dam and appurtenant structures, and to
determine if the dam constitutes a hazard to human
life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Upper Aetna Lake Dam is a 32-year old earth
roadway embankment approximately 230 feet long with
a timber box spillway and bridge located about 60'
from the west abutment. The embankment carries the
asphalt paved two-lane Beech Drive across the dam
structure. The three-sided timber box spillway is
affixed to the upstream face of the pile
supported one-span timber bridge and has a total
crest length of 35.67 feet with one set of
removLable flashboards 3'-4" wide. The bridge
consists of a single 16-0" span of timber
stringers, deck planking and railings.

b. Location

Upper Aetna Lake Dam is located 3.6 miles
southwest of the intersection of Route 70 and
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Route 206 in the Borough of Medford Lakes,
Burlington County, and is built across Sharps
Branch of Haynes Creek. The dam is about 0.7 mile
southeast of the intersection of Stokes and
Tabernacle Roads and is one of a series of small
structures located within the community.

c. Size Classification

The maximum height of the dam is 14 feet at the
bridge structure and the maximum pool storage is
estimated to be 58 acre-feet. Therefore, the dam
is placed in the small size category as defined by
the Recommended Guidelines for Safety Inspection
of Dams (storage less than 1,000 acre-feet and
height less than 25 feet).

d. Hazard Classification

Based on Corps of Engineers criteria and the fact
that a failure of Upper Aetna Lake Dam should not
cause excessive damage to downstream property, the
classification is recommended to be downgraded to
significant hazard, the same as Lower Aetna
Lake. The total capacity is such that an abrupt
failure should not unduly tax the Lower Aetna Lake
basin nor seriously inundate its surrounding homes.
Greater damage could result in the event of failure
of one or more upstream dams but only asynchronous
failure is considered herein.

e. Ownership

Information from community sources indicate the
timber box spillway and embankment are owned and
maintained by the Medford Lakes Colony Club,
Administration Building, Medford Lakes, New Jersey
08055. The bridge (Identification No. D5.144), is
owned and maintained by Burlington County; hence it
appears that there is joint legal ownership.

f. Purpose of Dam

The dam was built to impound a recreational lake
within a lakeside residential development.

g. Design and Construction History

The dam in its present configuration was
constructed in 1946 along the alignment of an
existing roadway embankment and timber bridge. The

2



timber bridge and spillway structural drawings were
prepared and filed with the N.J. Water Policy

Commission by F.L. Branin, Consulting Engineer of
Burlington County, in conjunction with Highway
Bridge Encroachment Application No. 1386. No other
pertinent historical facts were located regarding
the earlier bridge and embankment but it is
believed the dam was initially constructed in the
late 1920's when the residential development was
started in the community.

h. Normal Operating Procedures

Flashboards are adjusted manually by maintenance
personnel as necessary. There are no other
operational devices (see Section 4).

1.3 PERTINENT DATA

a. Drainage Area

Upper Aetna Lake has a drainage area of 5.51 square
miles which consists mainly of woodland and some
residential development.

b. Spillway capacity (crest at top of dam) - 282 cfs

c. Elevation (ft. above MSL)

Top of dam - + 66.9
Recreational pool - +65 (top of spillway crest)
Streambed at centerline of dam - +53.1

d. Reservoir

Length of maximum pool - 2600 feet
Length of recreation pool - 2500 feet

e. Storage (acre-feet)

Maximum pool (top of dam) - 58
Recreation pool (spillway crest) - 37

f. Reservoir Surface (acres)

Maximum pool - 36.1
Recreation pool - 23.1

g. Dam

Type - Earth roadway embankment with bridged
spillway structure.

3



Lengch - 230+ feet

Height - 14 feLc

Top width - 26+ feet

Side slopes - 3H:lV to IH:lV

Zoning - unknown

h. Diversion and Regulating Tunnel - none

i. Spillway

Type - Three sided timber box drop inlet
(effective length - 32')

Crest elevation - +65

Gates - none

U/S channel - main lake reservoir

D/S channel - Lower Aetna Lake

j. Regulating Outlets - 3'-4" flashboards built into
spillway

4



SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The only information available for review consisted of
four drawings prepared by F.L. Branin, Burlington
County Engineer, under the general title "Plans for
Reconstruction of Beech Drive Bridge No. D5.144,
Medford Lakes Borough" dated February, 1946. No design
computations or structural analyses were included, and
a search of the N.J. Division of Water Resources
records revealed nothing further of a technical nature.
The embankment appears to have been in place before
1946 and the bridge construction replaced an earlier
structure at the same site.

2.2 CONSTRUCTION

Construction of the bridge/spillway was inspected by
Division of Water Resources engineers in progress and
after completion was approved by the State. No
information was available reqarding road construction
or reconstruction, but the lack of differential
settlement makes it appear that the embankment is well
compacted. Foundation soils of this vicinity are
recent alluvium composed of sand, silt, some clay and
surficial organic matter over deeper lying sand
formations. The lake is situated along an undulating
interstream divide characteristic of the central part
of Burlington County and lies within a narrow strip of
land covered with recent alluvium of mainly silt and
sand, with some clay and significant amounts of organic
matter near the surface. Underlying the alluvium, and
existing as surficial soil beyond the stream divide, is
the Kirkwood Sand formation, a fine micaceous quartz
sand with interbedded silty sand layers. Drainage
conditions within the immediate area are poor.
Depth to bedrock is greater than 100 feet.

2.3 OPERATION

There are no records of construction modifications and
the present structure is essentially as reconstructed
in 1947. The dam underwent a general inspection in
1970 with no record of any changes or problems. The
spillway can function uncontrolled, but manual shifting
of flashboards is commonly used during periods of heavy
flow and to make desired alterations in the lake level.

5



2.4 EVALUATION

a. Availability

It is believed that sufficient engineerinq data is
available to conduct the following assessment of
overall structural stability and safety.

b. Adequacy

The original engineering data reviewed indicates
that the structure was carefully designed, and was
built in accordance with the design plans. Since
the work was periodically inspected by
representatives of the State Water Policy
Commission, it is believed that it was carried out
in a proper manner. Information available is
therefore considered adequate for the following
assessment.

c. Validity

The validity of the available design plans is not
questioned, and based on field observation the
data appears correct regarding the dam's existing
configuration.

6



* SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

Visual inspection of the dam was conducted on 12
November, 1979 with a subsequent inspection held
on December 27, 1979. The water level at the time
of the initial inspection was low, the lake having
been partially drained for cleaning and in the
process of gradually being refilled. New
flashboards were being placed. Both reservoirs
and the spillway were clear of debris.

b. Dam

In general, the dam was found to be in a
satisfactorily stable condition and there was no
evidence of recent overtopping. The reservoir
water level appears to be fairly constant during
most periods, except during heavy rains or
dewatering for maintenance operations. The
embankment is well compacted and there is no
evidence of seepage, although the downstream toe
is completely submerged by Lower Aetna Lake
headwaters. Slopes are moderate, ranging from
3H:lV at the left end to the lH:lV of the original
design found elsewhere. All slopes are well

covered with grass down to the normal water line,
and are free of trees or brush of any consequence.
Some erosion exists behind the wingwalls in spite
of maintenance efforts to stabilize the surface
with asphalt. Signs of settlement from the
attitude of guardrails and utility poles is
relatively minor and inconclusive. There is
evidence of relatively minor repairs to the
roadway pavement, including patching at the edges
near the crest of the slones, but no more than
expected for a well-traveled local street.
Culverts at each end of the embankment help
control the surface runoff effectively, and some
recent excavation was noted near their outlets to
rid the lake bottom of a local accumulation of
silt.

c. Appurtenant Structure

The three-sided timber box spillway which measures
approximately 16' x 10' is in reasonably good
condition except for some deterioration of

7



individual posts and planks. The entire structure
is solidly constructed of heavy, creosoted wood
members and is equally solidly founded on a
substantial pattern of timber piles. Horizontal
and vertical alignment is true throughout. Bridge
deck planking is in satisfactory condition as is
the remainder of the spillway outlet. The
structure is clean and the flashboards of the
intake seem to be kept in good working order. No
designed auxiliary spillway exists, except for a
relative low point in the paved roadway near the
west end of the embankment. Excess flows can be
carried across the embankment here in an
emergency, and a small paved outlet is provided on
the downstream slope. There is evidence of
asphalt patching on the crest roadway surface and
minor ravelling at the edges but the overall
condition is satisfactory.

d. Reservoir Area

Upper Aetna Lake has a stable, well-defined
shoreline consisting of an almost continuous
series of bulkheads which front the lakeside
properties. Development along both banks is
extensive and each property usually has its own
dock. Elevation of docks and bulkheads averages
only about 2 feet above normal water levels and
many of the homes are only 2 to 3 feet higher.

e. Downstream Channel

Upper Aetna Lake empties directly into Lower Aetna
Lake with no intervening stream. Both lakes
contain clear water and are free of obstructions.
There is no indication of either silting of the
upstream channel nor of scouring or undercutting
below the spillway. At the time of inspection the
differential in water elevation was less than 3
feet between the two lakes due to the temporary
low level of the upper lake.

8



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were not observed by the
inspection team. Employees of the Medford Lakes Colony
Club are responsible for routine and emergency manual
operations of spillway flashboards for this as well as
for Lower Aetna Lake Dam. They also coordinate

these operations with all other lakes that are part of
the same chain of lakes within the community

4.2 MAINTENANCE OF DAM

Maintenance of the embankment and spillway structure is
also carried out by Medford Lakes Colony Club personnel.
There is no evidence of any recent repairs to the
structure Maintenance of the bridge is the
responsibility of Burlington County but no records were
located regarding recent inspections.

4.3 MAINTENANCE OF OPERATING FACILITIES

Replacing flashboards and keeping them functional is
also done by the Colony Club personnel, as well as
clearing the spillway of debris. There are no other
operating facilities.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

Notification of unusual circumstances is by unwritten,
mutual accord between the community and the responsible
parties of the other lakes both downstream and upstream.

4.5 EVALUATION OF OPERATIONAL ADEQUACY

The present operational procedures and safeguards have
been effective since the 1947 construction of the dam.
No overtopping or damage was reported in the 1970
Inspection Report and no problem areas were revealed by
present employees of the Colony Club. Similar to the
other dams along this stream, the only serious threat
would require an almost simultaneous failure of upstream
dams. Therefore the present operations are considered
adequate in view of the hazard classification and
physical restraints of the site.

9



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

In accordance with the criteria in the Recommended
Guidelines for Safety Inspection of Dams, it has
been determined that the dam at Aetna Lake is small
in size and of significant hazard. Accordingly, a
100-year frequency event was selected as the design
storm and an inflow hydrograph was calculated
using precipitation data from Technical Paper 40
and NOAA Technical Memorandum NWS Hydro-35.
The routed outflows from Upper Stokes and Lake
Stockwell dams were included in the inflow to Upper

Aetna Lake as these dams lie immediately upstream
and are completely within the overall drainagee
basin of the study dam. Inflow was also included
due to the intermediate drainage area between Upper
Aetna and Lake Stockwell dams. The total inflow to
the reservoir for the selected 100-year storm was
computed utilizing the HEC-l computer program.
This gave a peak inflow to the reservoir of 5678
cfs and routing reduced the peak to 5216 cfs. The
maximum spillway discharge capacity is

approximately 282 cfs before overtopping occurs
and thus can accommodate only 5% of the design
flood.

b. Experience Data

The dam was originally designed to accommodate a
storm with a peak discharge of 286 cfs and for
this flow, the spillway is marginally adequate.
There are no records of the dam having ever been
overtopped in the past and it appears that any
minor overtopping in the past merely closed the
roadway for a brief period and would do little
damage, except possibly to the downstream slopes
below the low point in the roadway crest. There

are no streamflow records available.

c. Visual Observations

The lake level was approximately 4 feet below
normal pool at the time of inspection. The lake
had been lowered to facilitate maintenance of
lakeside docks and thus did not provide a visual
view of normal low-flow conditions.

10



d. Overtopping Potential

Based on the results of the hydraulic analysis, the
capacity of the spillway is inadequate to
accommodate the 100-year frequency storm and thus,
the potential remains substantial. Although there
is no evidence that the dam has been overtopped,
the design storm would overtop the crest by about
3.5 feet.

e. Drawdown

It would take approximately 6 hours to dewater
Upper Aetna Lake by removing the stoplogs to the
bottom of the spillway (El. 53.1).

Ii1
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Based upon the visual inspection, all elements of
the Upper Aetna Lake Dam are felt to be in a
moderately sound structural condition. The width
to height ratio of the embankment is satisfactory
as is the apparent compaction, angle and
condition of side slopes. The timber structure is
presently serviceable but will require attention
with further passage of time as several members
exhibit some dryrot and structural deterioration.

b. Design and Construction Data

The review of the available design plans for the
timber spillway indicates that it was
conservatively designed. The entire structure is
founded on timber piling and has performed
satisfactorily since its completion. Desiqn
computations and detailed construction data were
not available, but no problems have been recorded
for either the spillway or the embankment.

c. Operating Records

No records are available, but manual operations
and maintaining of unimpeded flow are handled by
the full-time employees of the Colony Club.

d. Post Construction Changes

None are recorded.

e. Seismic Stability

Upper Aetna Lake Dam is located in Seismic Zone 1,
and due to embankment width versus low heiqht it
has negligible potential earthquake vulnerability.
Experience indicates that dams with adequate
stability under static loads will have adequate
stability under dynamic loading intensities.

12



SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/
PROPOSED REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Subject to the inherent limitations of the Phase I
visual inspection, the Upper Aetna Lake Dam is
classified as beinq in fair but satisfactory
condition although the spillway is incapable of
passing the design flood. The dam embankment was
built of material of unknown composition but due
to its width to height ratio it is believed to be
of a sufficiently impervious condition to

withstand normal hydraulic heads. The present
spillway does not meet the requirements of the
Recommended Guidelines for Safety Inspection of
Dams, being able to accommodate only 5% of the
design flood as determined by Corps of Engineers
criteria. The calculated SDF would overtop the
dam in the roadway portion by approximately 3.5
feet at the low points along the crest, but
outside of probable erosion of the downstream
face it is felt that little other damage would
occur.

b. Adequacy of Information

The information gathered for the Phase I
inspection is deemed to be adequate regarding the
structural stability of the dam and its effect
upon the overall safety.

c. Urgency

It is recommended that the remedial measures
enumerated below be taken under advisement in the
future.

d. Necessity for Further Study

Due to the hazard classification and the fact that
this dam is an intermediate structure in a chain
of seven dams along this water course, further
hydraulic studies are recommended in conjunction
with the several upstream and downstream dams.
These studies should take into account the full
reach of Sharps Branch and the hydraulic interface
between dams.

13
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7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a. Recommended Actions

On the basis of this visual inspection,
improvements to the present spillway are not
warranted until further hydraulic studies are
completed. Embankment areas in back of wingwalls
should be regraded and covered with slope
protection, and other minor erosion of slopes
regraded and seeded or sodded as necessary. Other
remedial measures to be taken under advisement and
consideration include the examination of the
overall spillway structure with a view to planning
the repair or replacement of selected timbers
before their condition becomes critical.

b. O&M Maintenance and Procedures

In the near future the owner should develop
written operating procedures and a periodic
maintenance plan to insure the safety of the dam.

1
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November, 1979

View of Timber Spillway
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NovemberI979

View of Upper Aetna Lake
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View of Crest Looking Northeast



CHECY LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CAIL.RACTERISTICS: 5.51 square miles

ELEVATION TOP NOPiL POOL (STORAGE CAPACITY): 65 M.S.L. (37 acre-feet)

ELEVATION TOP FLOOD CON'1ROL POOL (STORAGE CAPACITY): 66.9 M.S.L. (58 acre-feet)

ELEVATION MAXI-MUN DESIGN POOL:

ELEVATION TOP D.: 66.9 M.S.L.

CREST:

a. Elevation 66.9 M.S.L.
b. Type Earth roadway embankment wi th b.ridg.e.dsl -.P-iw.-..
c. Width 26 + feet

d. Length 230 ± feet
e. Location Spillover 80' from left abutment

f. Number and Type of Gates

OUTLET WORKS:

a. Type Timber drop inlet
b. Location 80' from left abutment
c. Entrance inverts 65 M.S.L.
d. Exit inverts 53. i M.S.L.
e. Emergency draindown facilities 1 - 3' - 4" timber a;-

HYDROYETEOROLOGICAL GAGES: None
a. Type
b. Location

c. Records

MAXIUqP.1 NON-DAMAGING DISCHARGE. 282 cfs

*



BD.L AT E ! L LOUIS BERGER & ASSOCIATES INC. SHEET NO.-! ----- OF.
CHKD. y DATE ._JIt P - -%

SUBJECT.-----------------------------------------------------------------------------------------------------------

(

JAL,1CR 12I C)L~T P6AC/5i5

vel-L tt 2 A t " ce-c- -

C F'. lE- --,' r-L/o'-j o ' - t

Az-.; 10~.-~ p1.07-W) l"

Uc c .4r.,,9R o f

_) 01 1 + -US?3 W 7L



BY.__k -------DATE -._:ZL. LOUIS BERGER & ASSOCIATES INC. SHEET NO. - OF.

CHKD. BY.__,LL.-DATEZ_/_ A-j. ."°  .---------- PROJECT-_. , .

SUBJECT .-----------------------------------------------------------------------------------------------------------

t-l;--1~ t = . '. ' ko .(.f ., .

Lt~A

Qp 0HI C 8i

Sp 4 q-S Lf,,L,, /r p

- '6L ( 46)/ ,I

T 1 \1 1 - '- - ,

r~~sv{:t% 0 C x , , ,T C"D c, - - .:' f':

0,50 0-77 O, r

2 r.

. 0 230o.2-1? 71
1,75 2.b q. 40

2. 7-, o2 L .

4 /

. . . . . . . . . . . .C. . . - . . .. . . . . . . . .... . .. . . 1 i l i I l i l . . . . .. .



------- DATE 'Z-7Z LOUIS BERGER & ASSOCIATES INC. SHEET N0.__ ---- OF.
CHKD. BY .---- DATE-----------------'---- ' / 7 PROJECT- - - - -----------------
SUBJECT.L V/-.!7/,__j_47IOJ / ,A,r[',G.t DAr. T ,3 _$Otl'?_,__ .P yO___ )__,_' _ ..................

/,2 ~~~' 3.3:5 0

-UC-M------------------------ --- -----------------------------------

-. 1,7 /,.0 o

2..o5 "'9,/ oo

7, -r/0. '.07I

007

3, 'q o.o' 0 ~

01,f,- 1. ' .
~ 4.7 5.C 0.70

5:2'~29 zo o~~ 60

5 .2 ao , o o 7

S. - - oo oo

.0.0



r_ 1 2-79 ~ f7$~'?4HC ~ /'~roL

--- _ ------- _ _ - _ _ _ _ _ _ _

-t 
- --

------------ -- -_________ _____________

*1*~ ~ - - - - - - - - - -_ _ _

K-.~~~ L_ _ __ _ _ _

I. _____________ _________L I



E. LOUIS BERGER & ASSOCIATES INC. SHEET ,o . .
CHKD. BY._j-'-DATE_21/;---

-  --- KIG > 1i-,,,--T L - ------------ -- PROJECT- C Z -" 2i /-.

(
SP LL'J, Y SLC-fl' Er-T/vr L&JL-7-,! . 3/.7' L6. 6

-TFop or t..t2 U.t)4-r)! 230' j L. 6 6 ,qC7i

V = F 1.:- L- LI W'Y

CVI , oILV/A IVOP )PA -2

r 0 2" L.) L

I.:. /05 ,-, f , " " ' -%

2 6, 7

( 1~ -~ 27 I14 7

7 3..-, Z 5 T 7, O- 2. S -" , I 3 7 %

r i

-i-d,-, 0, - r-f, . U $.C :, j'h': .-,.- 7 2 ? or:. , l ._o



kAo

..... ...... ... .. - .. .......... . . .j ~ ~4

S- -- - -,--- . . .. . -- .- .

.0... L . .

..................- -_ -_- -- .. . . .. - .. . .. . . . . ... __ ___ - _. -__- __- ] ._ -.. . . ..- _ 4,_. -]L ; i 7

0. . .. 7;?. . . ... "---- ----- -- -- - -- . .. . . . . . ...- _-_- . . .. . .. .. . . . I . . . . . .

. . . . ... . . . _ - . _ . , _ . . - . . .. . _ .. _ . . . . . . . ... .... .. . . ..

. . . . . .. .. . . . .- .. = . . . - . . : t ;t . . . .. . . . . /

~.... ... .'.................... .......... .4.. ...
r . . . .. . . .. ... . . . .. .4.............. .. .. . .. '.... .... i.........

-( L .. '2. [ . . . .. . . ... . .I ....... ..__ _ _ . . . . .... ... 1. 7 .. ..

ti~~l .. .. . .... .... . . ....... ......... ......... -.-... . .

; ......................................

.... ... f ..... .................... 7- ...... . 1 . --

. . . . . . . . . . . . . . . . .. , . .. . .

I - :.: : - : . . . . . . . . . . - . .

. 1 .. .. . .. .. .

1I. .. . . . .. . .. . . . . . . .

:il~l~ t ,kgL . dU :, ... ..Jc . 4



,Yj. --- .--------D ATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET NO A ..
CHKO. BY_2--DATE ------------ A1- ~ -JML LL. / ------------ OEC

S U B JEC T ..---. -. "_- - ------------------------------------------------------------------

AI7A Or LAKE Q EL,5 2,I acre-s

Ar, -A oF IorO J D E L L 70 57. 2'

A\/

y\I rr

I IL

(\12. & (

3, I 00

5-20
6 262

j4Q-, o- L4

[K-.



F~~~>~~.:... .... .. .. .....1 .7777

*~ . . . . .. . . . . ...

. .. . .. . .. ... . .... ... ...

- . . . . . . . . . . . . . ---. . .----



,y._.- D ....... ATE-MZAZL__ LOUIS BERGER & ASSOCIATES INC. SHEET NO__" ---- OF
CHKD. BY -------- DATE ---------......... . - --_, PROJECT La [(,..

AVA.. H[I E /1. IE... r

/ 5u/;',C I L,-I" ... " -T', AIAU- 09rh l, 2-

CL- S'. I I

~i

7 / 
'

3 .1-

--- .,,' 1 ': -5.+ . " -. '

T.,

(~ ~ ~ ~ ~~~~~~2 A,, 0 -- 0-, :_: ._+ __._ s._+Z._.



.......------- DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET N0 . t-

CHIKD. BY -------- DATE --------- ------ PROJECT A- .. ---' ---
SUBJECT. Sr,-f - -_r - t r- V.

3 tt
C-, "LNC O,, :Nc'ECrIJ4 - STOES, ST0CY'CLL, urprFL LCU;JERr-Etn LAKES L

, L , ,Et: , i 'C Z

j J 1: F C IF 1CLT IJ T
1.'' tHuP NhI It U r" , hi? !rnIH METRE I FLT IFT l.1310?;

150 I 0 " 0 u 0 0 0 0

3 0

S'S- -"Eu FL'p;C"FK CO PUT.T ION

II'FLO.J ST L05 14FfE
C.1- 1 I.POi I lFPE 0FLT JFP.0T i07 0tHE

I r 0 6 0 C0 I

I CfF.CLPPH u'oTu
PI hi T. S0 L i TP A N 1 F:FC P T I ISHO' I L ,S :!I p

' - 1 1 5 0 1' 0; 1 .5 0 0 . 0 5 0 C u 0 0

Pi ?F.EC IP dIII

HFp STOFA ['-] ti,
24 0 0( U 00 0 00.

PEEOC I F Pi E T
O DC C' 0E, 006 0 CC,1 0 u7 (.07" 0308 0.0-, 0 09 0.09

7II I, 0 00 C 70 0 .1 f ,.0 - 6 I .4

•~ U; L 9f 0 0 '.

k,, L, - .(I

0 C ':.

C, > S, 'JO it 0 E ;0 3 uO 1 CO 0 50 0 10 0 :t (CO0

C . ' 9 ) ;:F H, A . '9CC: LI(

,C lil1t21(

rlNI GI.FN TCJTLL 46 2.Z (,F : CF 1.0 INCESc C..AE
1
' lE .£EH

0C 4k

rLLCEh C i i (, 4CRaT '

ST:J 00 Cr--,'lA; 0CO0 FT]01 I.(0

T ill" PsIu; E: P'S 00;7F 0

1 0 CC '30 C,. 0
2 0 0,. 0 10f. 0 .
3 0 C,, 0 (,, , 0

4 0 u LtUu Es

S 0 C..k PN

7 Cu C O ,'
'3 C ,." 0 0CI $1

I'. ,2 ' I? t ;

11' 0.1 C"" ' ,'76:,

i j.,1

lL



BY ...... DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET NO.,A -__OFCHKD. BY ------- DATE --------- PROjECTC
CHKD.~~~- BY D T-------- ~ ~ t -------- -~~ ------ I -- ------

S U B J E C T .. f1 1 _k_ - -- _T-A-L4 -------------------------------------------------------------------------- ---

12 0 Q .11 0.0S 22. 7'. 6 ' :6; '

79 0 OC 0.00 0
14 0 70 0.67 580. ,3 0 GC O. 0
15 1.70 1.67 1235 81 00 0 00 0

i5 04C, O. 38 404 C, - . 0 Cr 0
17 0 4 0 33 c036 £ 0 09 0

0.13 41. 0 1.OO 0 0:) 0.15 0. 1C 0 1 3 19t4 3z C. 60 ,:O
20 0 1 4 0 12 1 445 ( 0 Oc 0 C,
21 0 O? 0 0 0 !7 0, 0 O, 0 O.O' 0

22 0 O,. 0. 03 7f3 C. rC 0 0
23 0 C.6 0 03 537 U! ,, 0
24 0 0E 0. 3 34 7'? 0 C' 0 -, C,

23 0 rO0 0 Or) 5 . 94 0.(,0 " r, 0C26 01 CC)r6

0CCL L0.
7 CO 10 0.03C C L)c 0

2 ~ CC CrG 03 1:1. 58 , 0 .9l0 o

2 C 0 0 C 1 31 0 0 .0 0 O0 0
30 0 AC 0 0,3 17 9e 0.0.0 Cr.: 0.
31 0 C0 0.00 8. 9 O 0.00 000 0.T C .O C 0 O0 5 91 0 c0 0.00 033 , C:L, 0 O0 29" .C, 0 O0
.4 0 Ll r " c ,0 I 00 0., ]

35 0 0, 0CO 0. 104 0.0, 0.0:? 0
3 1O O. 0 . 10 0.00O 0.00 0

48 C C 0 O0 0 103 0.00 0.00 0
1 O 0 .0 OC 0 104 0.C0 0. 00 0(9 0 0.00 C0 105 0.00 0. Do 0

40 .3 0 0.00 Q 0.00 0. 10 .?0 0
44 0 C 0.00 0 I07 0.0c 0 0 0
42 o 0 0.0 0 11) 0.0r 0 0o 0
43 0 60 0.0C 0 11? 0 C ( .r,' C
44 0 c 0. CIO I 11 0. 0r 0
45 0 0: 0CC 0. 11! 0 OC 0 0 0
4(- 0 C.' 0 JO. 0 112 02 0 (1 0 Cr
47 C C. , 0 C It 11? 0 r, C 0
4 e o C.O 0 C.(' 0 i 14 0.00 C C: ,o
45 0 0 Q 0.0 L. I Is 0 . 0 C , p50, j (.,'- O. C, - . 0 -I I c. 0 0, 0l (I0

u10 O A.'0 0 1 ? A C 0 0 C
.r 3 0 0 c r0 0 -,,'. U

5 37 G r~ C) QO 0 ) C, (56 G CLI , 0~ 114 Or C" i.]
59 '.O O.uuO 0 O0 rC ~ U A 0 ,". C

55 c G0 0 f; 0 0 10 0 ,O r "0 Ci
56 0 1) 0 CO0 O. 22 0 0 Q ) C; '0 0

S 0 6 0 0. 0. !23 0 C, C 2, _0
5) 0. 0 C, . u. 1 0 ,

9 0 0 0 L , 1 ' 0 '
.0 0 6c0 0 C A 0 0 c C. C ,11r C,

8? 0 00 0 0o 0. l2? 0 Cr19 0 C, C(
0 C, 0 0oc L ,4 C 1'

'I ) i C.
6i 0 0 . ", 29 L b 0

7) C U r r 'ki 0 j C

5 0 r 0. (,,1 1 31 1 ( 0 c , ,O

71 0 0, 0 0 1 , l ' C. 0
7 0 O 0.0 r 1 3 r Cr00

3 i 3,.) 0 ', 0 C ,) C,

79 :) , ct 0 00 Ll ". ' :' C , ,'

7 1 , . , l C: G O L ' I .1 .

'4 0 0 O0 t, "l 7 ). i f') 0(C

74 0.,0 0 00 0 4 0 ,3 000 .

1T 0m00 0 00 0. 143 0.00 0,00 O,



B D,' ... ATE ..... LOUIS BERGER & ASSOCIATES INC. SHEET N.]? I2._oF ....
C H ICO. BY -. .. .D A TE -...... ...- _-_--- M t ,&' _ _t' . '_ _r-. r [ ./', " , -I Nq 5 E:> rc r"iO t, P R O JE C T___itt -"j.fr _ .. .. ..

SUBJECT .. . j. _ 'GI_. .. -i... ... ..... ....

-ag

.1-.. a 9,

C1a4.9,-C..t,"Y:..-.F2 .'V- VP -c>

"2' -4 5.

( C CO -: - J-l! LrC',-'i G- (C. C N-0

Si....4

-r-a c-a C .



BY. --- DATE -- LOUIS BERGER & ASSOCIATES INC. SHEET NO _ F --
CHKD. BY ----- DATE --- ----- L _ _ -_N . PROJECT f

-- - --- - - -- - - - -

, . t6. 47 . 0

1 5. 3. 4L h'.' IU2
34 14. 2. 40, 1OC I 0. 2
35 13 0. 37 01 0. 2.

.. . 34 1 I 0 2.
16. 0. 31 133 0,

7 II 0. 23. 104 0.o

0.0..5
0 24 1 0.

4'0 22, ! 0

44 8 0 2 110 C
8 0. 6.11 0
S0. 15. 112 1. 0. 1

7. Q. 15.l 0 0
0 1 114 0 0.
0 II !15 0 0 1

.0 6 0. 1 lIc 0 C'.
51 6. . 1; 0 0
52. 0. 2 0. 0.
53 0 0. 11 0? 0.

5 i5. L' I I 0 C' 0.
5 . 1 1 1 0 C.

5 5. 1 0 0.

5.. 12 • 0 0.
5 0 124 0 0.

-5 4. 0. 1 125 0 0.(04. :2c 0

4. 0 6 127 0 0. 1
; '4. 0 6 1 2 C'. 0. 0

64 4 0. 130 , 0 0
0. 7 131 C. 0

rc3 0. 7 132 0 0. 0
. 0. 133 0 . 0. C

'. 6 13 4 C'. 0.
0., . 1 I35 C'0

0 . 13 0. 0 0
71 3 0. 137 0 0. 0
72 3. 0 5 138 0. 0. 0
73 . 5 13 9 0. 0 0
74 . 0 5 14 0 0 0 
75 2. O. 141 0. 0 0
7c. 2 0 4 142 0 0. 0

2 0 . 4 1 43 0 C0. 0
2 2 0 4 144 0. 0 0
7 j 2 0 4 145 0 0
3 2 0. 4 14u 0 0.

61 2. 0 4 147 0. 0. 0
e2 . 0. 3 148 0 0 C'

63 2 0 3 149 0 0 0
24 2 C' 3. 15G 0 0 0

Cc 2 0 .
36 1 0 3 SUM 17234
0? I 0. 3.

I. 0. 3 PEA _ i0,j 24-H 1JP 72 -HO A 10 41L V('LtLr.
r. 1" FS N 5 6 1 l1 7234

C' 2. HIIC . 4 It 4 30 4 31 4 31
'30 2. H 

1 
-344 356 35(.

0.

0. O. 2_ S - E Mt*4*

17 0. 2. SU8-ARF. RUlIJle C0,mpuTaION

, -. .. . . . .. . .



B... ..DATE ------- - LOUIS BERGER & ASSOCIATES INC. SHEET NO..A. -OF-

CHKD. BY ----- DATE -------------- L fI_ eL i- L.-L2 I__ r (p_ L_ c _i,'I PROJ ECT__C_.._ L....
SUBJECT .. ._ ./ I _ _ _ E____ l . / %b' . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .

---------------------------------------------------------------------------------

I4TL[-V TO LAKE ST0CI:WCLL
!ST Q !(:) P IECuhI ITiPE JPLT JPRT IN IfE

2 0 0 0 0 0 I

N'/D 0GR H ATA
I HY'G I U.iG T-R E w SN9;P T F.9i T P PC F:AT 10 1 sI1OV I S AME L C L

0 - 3 '0 0 00 3.1 0O G 0G 0Cuc 0 0 0

PPECIP DATA
HP ST0Fm DAJ DAK
24 0. 00 n.0 0 00

F'KC"I P PATTERN
0 06 0 , 0.00 0 0 0 07 D 07 0.03 0.09 0.09 0 09
0 1 0 !1 0 30 0 70 1 70 0.40 0.40 0.20 0. 1E 0 140C, 37 t',,' O0o, 0 C

LOSS COTA A
S 1 RKl b.L T R PTIL EP !II s P7k RTIOK SR TL ClITL At. SiX R TMP
"03 0 v0 1.00 0.00 0.00 1.00 0.50 0 10 0 00 0 00

GIVEN IVtIT GRAPH, HUH Qz I'
I l(, 4:J 9 11 1403. 1250 9 S4. 709. 534 402.

21..5. 117 43 65. 40 37. 2
1.1411 C-'kPH TOTmLS .!00. CF OR 1.01 1fICHES O'ER THE kPEA

PECESSION DAiTA
jTFTQ= 0 00 0'OPC3ti= 0.00 RTIOP' 00

E ft,-0F -PE I' FL 0 )
I ME PA1N EX CS COlIP 0

1 0. Ci 0. 00 0.
2 0. 0 O. 00 0.
3 0 06 .0.00 0
4 0. 06 0 0u 0
5 0 .0 0 1u 0
6 0 07 0.00 0.
7 0. 0E 0. 0 0.
2 0. 09 0. 04 4
9 0 c, 0. 07 23

10 0 0. 0 07 69
II 0 11 0 10 144
12 0. 11 0.0 241
13 0. 30 0 27 368.
14 0. 70 0. 7 5r94
15 1 70 1.67 1141,
16 0. 40 0. 38 2103
17 0. 40 0. .1 3 ,,
I8 0 20 0 10 4203
19 0 lb 0 13 4552
20 0 14 0 12 4317
21 0.07 0 04 37( 4
22 0.0i. 0 03 3111
23 0 06 0.03 2 43
24 0.06. 0.03 2040
25 0 (JO 0 00 1..24
20 0. 00 ) 0 O0 1;67
27 0 00 0 00 "79
22. 0. 0C 0.0c 749
29 0 ('t 0 00 tC4
?0 0.06 O.Ou 410

31 0.00 0. 00 307
32 0 0P 0 00 223
33 0.-rC 0 ;0 I50
34 lr , C, . 1"0 7C?
35 0.0 o.o 51.



...... DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET NO._/L __.. ...0F.

CHKD. BY .---- DATE --------- J_'I S .. G --- PROJECT__.C
SUBJECT . .L. __: _ . T ___ _ L A_ L .-L -. . . . . . . . .. . . . . . . . . .. . . . . . . . . .. . . . . . . . . .

36 0 .0 0 ,0 30.
3;" 0.1G 0.0: 13
38 0.00 0.00 12.
39 0 0 0.03 6
40 0. 00 0. 0 4
41 0 00 0.00 2
42 0. 0O 0 0o I

4" . 1) 0 O0
43 0.0 0* co .
44 0.0 0. 00 0
45 0.00 0 Io o
4Z 0.00.u 0 CO 0.
4a 0 00 0 00 0.
40 0. 0: 0. 00 0.

50 0 .00 0. 0 0.
51 3.0 0 0. 0 0.
52 0. O0 0. 00 0.
53 0.00 0. O 0
.4 0 00 0. 0 0
55 0.00 0. 0 0
5 c 0.00 0. (0 0
57 0 C0 0.0 0 I
58 o. (10 0, i0 (1

50 0 0 0.(0 0.
6 o 0 0 0. (1 Q
61 0.0 0 O0 0

63 0 c 0 0 0
64 0. 0 0C00 0

6 0. 00 0. 00 0
67 0.00 0 00 0
C0 0.00 0. 00 0

71 0CCO 0 CrO 0ce 0. 0 0 C:O 0.
70 0. 00 0 D
71 0. 0 0 :0 0

75 O O0 0f :0 0
7" 0 60 0 U 0 0

77 0 00 O. 00 0

79 3 0 0 uO 0
79 0. 0 0 00 0
70 0 CC' 0 0,) 0
79 O 0 0 u 0 0 C'
22 0 C0 0 00 002 o0o1 o oo ci83 0, 00, 0 ,;P
84 0 CO 0 L'0 0
8 0 C. 0 O0 0
8 0 0 0 C,0 0
87 0 C. 0.00 0
88 0 GO o.oo 0
39 0 G 0 0) 0
90 0. O0 0 U0 0
91 0 00 0 C 0
92 0 00 (C, -) 0
c3 C, u 0 00 0
94 0 (,0 C 0 0 0
95, ac C'6 c0 (1f
-5 0 CO 0 O0 0

0 00 0 00 0
'3 CU 0 00 0

I 0 c) o uo 0

101 0.00 0.00 0.



-- DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET N.....OF

CHKD. BY -------- DATE --------------..Jh._" PROJECT- ------E---

SUBJECT. JL"y ._E ... j ,. -- - - - - - - - -- - - - - - - - - -- - - - - - - - -- --- - - - - - - -

L! 30 C 0
1 03 0 (': 0 00 0.

14 .00 0(.0 L0
105 0.CIO 0 Flo 0.

C 0 00 0.0 0

10-1 1 0 0 0(0 0.

103 0 00 0 (o 0.
110 0. 0 0 (10 0
111 0 00 0 O0 Q.
1 0 C C' 0 CIO 0

113 0 00 C (0 0
1 14 0.00O 0. C.0 0 .
21 0 o00 0 .0 0.
10 0 00 0.00 0.

117 0.00 0.00 0.

180 0 C 0 0 0cl 0
11 0 00 0.00 0.
120 0.C 0.00 0

121 0.00 0.00 0.

122 0.00 0. 00 0.
123 0.00 0.00 0.
124 0. 0 . o0 0

125 0. 00 0. O0 0 ,
126 c 0 O. 0 0 0,
12 0. 00 0. c 0.
12 0 CO 0.00 0.
129 0.00 0.00 0.
130 0.00 0.00 0

I(SO CI 00 0. 0
132 0. 0. 00 0

134 0.00 0.00 0
135 0.00 0.0 0

134 0 00 0.03 0
137 0. O 0, 00 0
139 0. 0 0.00 01 9 O.0(O 0,00( 0

140 0.00 0.00 0
141 0.0 c0 0.00 0.
142 0. c0 0 (,0 0

14 0 Of) 0.00 0.
144 0.00 0.0C 0 .
1 45 0.0 0 .0 0.
146 0.C,0 0.00 0.
147 0 (1 o 0.C.
148 0 C 0.00 0
149 0. 00 0 0 0
150 0 00 0.00 0

SUM 5 20 4 27 39001 .

PE41 £-H .P 2.-H Jr 72 -HO JF* TO TAL OLIJ HE
CFS 4 5 1( 1. 40, 2.'.0 39ft04

1t114iES 4 29 4 32 4 32 4 32

A4(-FT C0 2. E0 so (0,

*t.. ***

C.U F.UI:[ W .'U E0 f4D E10)E$ (A P1 114F!. OW HD. 10 STO f L(L
I T,- ) !cO' ,' l1lT'A E PLT .I 'T IN f!

22 2 0 0 a 0 L



---- ----- DATE ----- LOUIS BERCER & ASSOCIATES INC. SHEET NO../ .. Ji-7LO.
CHICO. BY.-----DATE ------------ E:Fir L C 22rllt2 ------ PROJECT -- ----

II

* 4

N~~~ 'n CiC -f

C.i CJ w

T.. . . . .. . . . . . . . . .n.W, t, <., r- 1

c- C. IJ 14 C'-1 L

'4) 1.. - 01 .
Cc WjJ x VI. .C( -4'jf-< (C."t

a.ro f. * .C 0 4-C ZC3 -~ iO'.) .,o

a: CCZ ,. . 3

0~~ . 14-

.0 CiI-n -C- - -- '.4'

0 7

- . ft ....JfL CSii



BY.... ------- DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET .......
CHKD. BY -------- DATE M---E ---- _ , .,_- -T LQ . PROJECT _ _ .22.. ..

SUBJECT .... PROJECT --- C

23 3ik6 364- ' .,.
24 u') 5'

27 2'2 3

:-'j 15 ,'1'0 0 ;, Q.
22 II t4T-

31 144 15
S ! . '14 4

1- . 0 7

42 i 257 '7.
37 11

1 4 j-2 a,. ( .. 2

44 , .

4 1 It2

" -. 3 , 'I
4 1 1. 1 4

3>

53 3'. 12. Ell
54 36 1. 63.
55 35. 1 77.
56 33 0 72.
57 32 1 0 6.
W 31 0. 62.

59 30. 9. 58
60 29 9. 54.
61 2,3 8. 50.
62 '7, 6. * 43..
6. ' 8 . 46

4 7 45
. "25 7 44.

6,.: . 7 42
. 274 4

.45

71 '1 *,1.

71 2! t .%

23 2 . 34

1% I .3 3:::

'a. 1 .. 31
1"'I' 4 35

7' 4

s I 2. 4



,Y._I.&. ....... DATE LOUIS BERGER & ASSOCIATES INC. SHEET NO..A.OF

CHKD. BY .---- DATE -------------... . f_ _, L_ C;. rp. _J_ 7C _J . . PROJECT_.. , --------

SUBJEC l _ ._ ._ ,_ ._.J,...--------------------------------------------------------------------

-lI11. 22

-3 5 I I-C'

I t:

4 17.
- IL

7 7

4 2;

42 L . 4i

* '._- 6 1?

I - - ( I

1 41

S4 0.

1' 1 II
6 I , 5

Al U

: 2 6 3

4 31 4 3" 4 1.

*'. 41
S"44 17
: 4 I.

4 1. 4
1 ." . ,

1I? I 7. Cst
2*,.- C' 5

II3 . 0

i , 4,

I4U 2. 0. 5

I ?2 0 4
*4. . 0) 4

I '2 C" 3

-| .

2 . u 3.
1 ., 2 U3

S ';' 5,. t,.!

PEAR 6 -H4U 24 -Naou 32 -wos,P T int VoL uMI

• " 4 J4 B€ 4 i

,i., "l 'I ' . l l

r ayrI4gt.* *~*g9 9 *



DY. ..... DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET N..A.2..O
CHKD. BY -... ... DATE .... ---_-.L'QfU. PROJECT 2 -// -

SU JE T.... A ~ n . ... . ... . .... . ....AR J C _C.-' .. ... ..

--------------- --------------------------------------------------------------

LT. if 1. ;4 .

3 ,J0 S 0 4:1

H : I LIHO TA FE ~ F.K t, P. FPT!C 1:J011. l Afic2 L u L
1 0 4. t7 0 -, i ' 4:'{. 0

S I. . i i ''.

0 b r O; ; , :"4 .r - , ' out' 03( : "
P'I L I rps F F cP

u t I'. ! 0 .,o c': ?, ,', 0 - . ' 4:, ,'1 ,s 0' c'. (; ( i,

7.407 i.i (6 ii, :.'t C ,

.. ." T v";.- ; r: FM+]Ot £,;f.!n 57FTF:"- W l,1' 5.1T1T (NJ.r K-,'!' PTIrl-h

ii *. ' N I., i .7, 74'5'.0 :u I .3.' +,

87 .[3. 323 1t' 1.'4 71 40 24 13
2 ~ ~ ~ ~ ~ .,u t[ '1 L

F,~C ii i2'.t i~l T i'.

STE 7 T uO T!0 0N, (* i]; " F Ii

1 0' 1' '0 C'

4 (I 4 I 2 -'

S 0 ,"0 O d C,

7 1i 0T , 4

z F. ,i ., 0 L 7 t. 0 -.

. . . . (1. 0 i 0 0 7

1 0 , 0 I('l

U Ajt l' (

• It ~~0 41) < 8"

17 t , 0
S .I ' I "

2i 0

,. ) s (i ,. 5I
.'3 L 4,' ,.' .,

,1. ' t 'a ( it'2 7,
.. . , C0 3 ; ,-

2t C.oo C.0o 2-1.

0 .4



------- DATE --- LOUIS BERGER & ASSOCIATES INC. SHEET NO..A- .....

CHKD. BY -------- DATE --------- ,,, L-------- -PROJECT--

S U B JEC T... L P J _ --- .- -.-T_ i-_---------------------------------------------------

. L, L: '! U
3 C 0 C. - ,0

0 0 C, 0
3 C , ri j 0 Q'C

.,I 0 I' ,5 ,d I,
0-.C, ' 0' rty

35 ," 0 u u ,l U
(iii Ii: '., 0 0

C- 6. 0 (,.0 t0

0 U 0 r 0C. C<
* .. ci ci .j

45 0 C: '," c:L' I'C

4 Li 0 00 0 kC 0.

C '~ , ur
,172 0 0 C

.;2 i) C.! 0 0
50 ,). CI L, 0 ,i (I

5 2 0 C,-3 03. 00 u.0 0

t;4 00 0 C,0 (1.

55 0 00 0.3 (1)5 2 0 C(1 C' (I,

5 0. CC ri 0' Ci

.4 3 r I 0. 00 0
A0 0 CC .( . DO 0

0 b 0 0

.4 0 O0 0(0'. 0

'. I C,. 0 0 C,.4 0.00 O. O0 0

71) itr 'C

2 C" 0' C., Cl0 CL, C'

75 0 0 (1i 0
7C. '3 ,0 0 (Ci 0
79 DC' 0 , 0

A0 C' '2 t, 03- C

7 I 0 , ( 0 0 0
2 0 0 C (1 00 C

33 0 0 0 C i u C
54 0 C 0 .cl C' 0 C0
75 0 C(C C t, CC
ati. 0 I' , C!

p C&0 0 0 0

0" 0 0ii U C (0 Ci0

4 .C .( C , li 0

93 r,. 0 0 0

93 8 00 0.0i C"C

'I, 0[ , jC



BY. ,L2' DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET .......
CHKD. BY -------- DATE --------------.- I I6-1') .  ' I.t_. jP__T, tJ PROJECT- J-.:J-, .........

SUBJECT .,---N-------------------------------------------------------------

95 0 0 3 C',J V
96 0 :. 00 0 L 0 (1

. O0 0 .,0 0
9C. 0 0 O. ,
9 0 C 0 i 0 0

1 00 0 CC C'0 00 C

"( 0 C 0 0 c: 0 0
102 vl C0 0. t C11
1(2 0 C C;.O 0.
1C4 0 L (c 0 C0
l(4 0 . 0 0'0 0

10 0 c C' 00 o

T 0 o . , C, O 0

115 o'. ( C. 0. 0.

19 0 CL , CU'0 0.

1 5 1 0 f, ' 0 . 1 0

i "2 O. 0 C O. (' 0 0
'1 0 C' C t, C'.

11 4 0 C C u L 0

S 0.c 0C C (L,2 014$ O. UC, .U 0

2 . 0 L, 0 . 0

1 7 0.I[ C 0 'C Ci?

':3 O C., 0 0

C ~12-, 0 Ci ''C'0.

1 2 0 0,. c 'c 0
1721 (1 (f 0 L 0.12t 0 CC ' 0 C. d 1

12;"1 '0 r, . C , 0
13C' C) CO CQ -C
13? 0'0 0 0 0 0
13 3 r) 0 C 0' L, 0.
140 0 6 0 0 v 0 0

2 1 0 0 0 ': C '
143 0 GC, 0. C 0

149 0 C, 0 t,: 0
141 0 C. 0 0' 0
l 4, 0 0i r, 0C (1
142 0 00 0 C 0 0

148 0 1-C 0 ('0 0
150 0 u, C, ' 0 0

13G 0 C'J 0' i 0

I 3") 0. C, 0 :' .,

150 0 t.O 0i (i0 I

Sti~i 5 0 4~ CA', 10.

U47 C 0 4'0 C3

4 . ' 4C 38 4' ~ 0 4

- .4 K. 1'': 16': 60

1,9 0.70 ,(1



DY_, ATE_ .... LOUIS BERCER & ASSOCIATES INC. SHEET NO/1 ' .. OF......

CHICO. Y -.... DATE-.......------"-----,- C __!.tf± A-x L A tJ_±AJ._:Js>'". PROJECT --. ,2F-

w-, r'

a~wr.t4.r~'roc.r.-.-ir'-t

* ... A... .. JJ Ai0-4.
* -. (4 -t .J JN,-- *l

ri o -'-,':_C......'-,.t.... ...A-. .22A'A

'7 -_ ° ... , ... . .. . .

A * -- .r,''



...-..-..DATE LOUIS BERGER & ASSOCIATES INC. SHEET NO._A2-4_o.

CHKD. BY .---- DATE ......... . --_--Y_ -/j . . . PROJEC T X-A_ _ '_ ta ..........

SUBJECT..... .L f__ .-.. A ..... " .... L-_ ... .. LJ_ ....................

11 7? 4.
1t ' 44 1-.4 12 6 44
1 7 1 : 4. !3 12 5 45
! 6 114 32,3 1 ,

"-  
84 11 :5. 43

? 122 42. 3 14 35 I 5- 42

-j 2 0 544 3 4 2 3 ! 2 3 4r

292 . '"4 5 0.; I0 2. 3;
4 2 2 32Z 27,3 54,, 55.Ii.O"i0-n

2, 9 32.
", 41 . :1 9 2 . 34

S I 4 24 8 2

1 94 8 3 3!
24 133 1 1 130 5 3 20

10 20 C, 3 ::7 17 .J, 2
,.1:9 5 1 449 ; /

30 10 07 1 !. I

4 1 00 51 2

78 4 3 710 1 4
3 .. 4 4 '5 6 .tL2 4

77 ; 3'"1 5 2G C, ,1 3
1 4 4 1 & 14.

24 6 13

5? 1' 1 13

4 "4 '14 1., 5 3. 21
46. 22 .5.. I ,), 5 12. 3

41 49 
2
4b 'I i,37 5. 12. 2042 55 21' ' ' I o 5 11. 1)

47 57 Z09 5. 1l. !,

44 55 14 10 5 1 13
45 5:. i70 aL| 111 4. 0S 17

- 51 153 24i 112 4 IC' 7

4? 49 1 4 9 164
4P 47. 1S ' 114 4. "9. 1
49 45. I$5 213 .1 4 9.

SO43. * 1.. * It 4 9. 1.

41 1% I 11 4 9 4
52 29"I' 10 , i'3 I t' 4 8 14

53 3 13 1 0 11 3 8 1 3
54 6 I' 1 3 8 1

6535 U0 15 121 3 2 13

5. -4 
.  

3 7 12
57 32 2-3 173 2 7 2.

5. 0 4 125 ) 4. 7. 17
59 2' t0 I11' 15 3. 7 I
40 2856. .. i. 0 12 3. 6. .1
21 2752 11.4 12 i. IC'
,22 4' 1 , 6

-' 2T 479 12 e. 6 . 1

64 24 46. ' I 2. 6 9.
t5 3 44 V0 1 2 5' 3

b 2 43 84 2 5
,7 2 1 42 81 13S. 5 t

2 , 41 72 .34 2 5 8
1 ,9 2 5

70 I9 33 7 2 5

71 I 0 37 ( .3- 2 4 7
7 I 7 32 IXS 2 4 7

7S35 4 1' 2 4 7

4 I2 34 _4,. 2 4 7
.,IS 33 It, 141 ' 4
7,I 5 32 I-,0 2 4 C

iI 3 4
" 14 20 so 4: 7 4 (.

13 ; ,R s2 '4' 1 3. ,,



BY.__ ' - - DATE --------- LOUIS BERGER & ASSOCIATES INC. SHEET NO.ji._OF ..
CHKD. BY .---- DATE -------------..- --I-J. f' t .AJ-, I I , c1J . PROJECT - -2 -_...

SUBJECT. -fr I- -TN- L-.-r-

142 E 7 5

l4) 1. 3. 5.
150 1 3

6. 1211 4
F - . -M2U.l 24 -Hou U 2-HCJ k TOTAL V/LOME

CFE. 5h, 1 22 40,. 611
1 4 4 l 4 "1

2 .


